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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an applicaUt)n lor patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the el'lbcts for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 42, 45, 47, 48, 54-56, 62-65, 69, 70, 81 and 82 are rejected under 35 
U.S.C. 102(e) as being anticipated by Scholz et al., U.S. Patent AppUcation Publication 
2003/0139537. 

3. Claim 42 discloses a process for producing an epoxidized polymer comprising adding an 

unsaturated polymer, a hydrogen peroxide precursor, and a carboxylic acid together in the 
presence of water into a mixing device, reacting the above together, and discharging the product 
from the device. 

4. Scholz teaches reacting a polyalkenylene in an aqueous solution of hydrogen peroxide 
and a carboxylic acid (abstract). Scholz teaches that these are added into a flask with a stirrer, 
and after the reaction, the product was removed from the flask (paragraphs 0027-0029). Aqueous 
hydrogen peroxide is capable of forming hydrogen peroxide and therefore acts as a hydrogen 
peroxide precursor. 

5. Claim 45 discloses adding the polymer as a solid. Scholz teaches adding the polymer to 
the reaction flask as a solid (paragraph 0028). 
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6. Claims 47 and 48 disclose the temperature is between 50°C and 180°C. Scholz teaches 
the reaction being carried out at 55°C (paragraph 0028). 

7. Claim 53 discloses the polymer to be reacted has a Tg of below 20°C. Claim 53 states a 
property of the polymer disclosed in claim 42. Scholz does not elaborate on the properties recited 

in claim 53. However, since the same composition that is disclosed in claim 42 is taught in 
Scholz, the composition of Scholz would have the same properties as the composition disclosed 
in claim 42. 

8. Claim 54 discloses the polymer is polybutadiene. Scholz teaches using polymers of 

butadiene (paragraph 0021). 

9. Claim 55 discloses the polymer is a copolymer with a monoolefin and a diene. Scholz 
teaches this limitation (paragraph 0022). 

1 0. Claim 56 discloses the polymer is polyisobutene. Scholz teaches using polymers of 
isobutene (paragraph 0021). 

1 1 . Claims 62 and 63 disclose the range of amount of hydrogen peroxide precursor which is 
added, from 0.1 phr to 50 phr or 0.5 phr to 20 phr. The term "phr" is defined in the specification 
in paragraph 0048 as "the parts by weight of a given component per 100 parts by weight of the 
elastomeric polymer containing the ethylenic unsaturations." Scholz teaches using 60 mis of 
67% H2O2, this falls within the ranges of claims 62 and 63 (paragraph 0027). 

12. Claim 64 discloses the carboxylic acid is a monocarboxylic acid, and claim 65 specifies 
acetic acid. Scholz teaches using acetic acid (paragraph 0023). 
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13. Claims 69 and 70 disclose the amount of carboxylic acid to be used, from 0. 1 phr to 50 
phr or 0.5 phr to 20 phr. Scholz teaches using 32 mis of 85% HCOOH, this falls within the 
ranges of claims 69 and 70 (paragraph 0036). 

14. Claims 8 1 and 82 disclose the amount of water added to be used, from 0. 1 phr to 50 phr 
or 0.5 phr to 20 phr. Scholz teaches using 60 mis of aqueous H2O2 (67%), this falls within the 
ranges of claims 81 and 82 (paragraph 27). 

Claim Rejections - 35 USC § 103 

15. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identicaUy disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

16. Claims 51 and 52 are rejected under 35 U.S.C. 103(a) as being unpatentable over Scholz. 

1 7. Claims 5 1 and 52 disclose the mol% of epoxy groups relative to the polymer is less than 
10 mol% and between 0.1 mol% and 5 mol%. Scholz teaches the epoxidized polymer having an 
epoxide oxygen content between 1 and 25% by mass. This falls within or overlaps the ranges 
taught by claims 51 and 52. The reference differs from claims 51 and 52 by failing to disclose an 
example falling within the claimed range, and by failing to disclose a range with sufficient 
specificity to anticipate the claimed range. However, the reference teaches a range that overlaps 
the claimed range, and it has been held that overlapping ranges are sufficient to establish prima 
facie obviousness. See MPEP 2144.05. 
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18. Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have selected from the overlapping portion of the range taught by the 
reference because overlapping ranges have been held to establish prima facie obviousness. 

19. Claims 43, 44, 57, and 71-80 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Scholz, as applied to claim 42 above, fiirther in view of Ohtsuka et al., U.S. Patent 5,840,809. 

20. Claims 43 and 44 disclose the mixing device, specifically a co-rotating twin-screw 
extruder. Scholz fails to teach this limitation. Ohtsuka teaches using a co-rotating twin screw 
extruder (abstract; column 7, lines 32-45). One of ordinary skill in the art at the time the 
invention was made would have been motivated to modify the process in Scholz with the mixer 
taught in Ohtsuka because using the extruder allows for easier processing because the solvent 
removing capacity is large and the amount of scorched resin is small, see column 7, lines 28-3 1 
of Ohtsuka et al. Therefore, the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was made. 

21 . Claim 57 discloses the polymer has an average Mw of 2000 to 1 million. Ohtsuka teaches 
using polymers with number average Mw in the range of 5000 to 500,000. This falls within the 
range of claim 57. 

22. Claim 71 discloses including a non-ionic surfactant, claim 72 discloses the surfactant 
includes glycol esters of fatty acids. Ohtsuka teaches using nonionic surfactants that include fatty 
acid esters that include glycerol disterarate (column 12, lines 45-67). 

23. Claim 73 discloses that the surfactant can include monoalkanolamides. Ohtsuka teaches 
using stearamide (column 13, lines 3-5). 
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24. Claim 74 discloses the non-ionic surfactant includes polyoxyethylene glycol ethers. 
Ohtsuka teaches this limitation (column 13, lines 3-24). 

25. Claims 75 and 76 disclose the amount of surfactant to be added, from 0 phr to 20 phr or 
0.1 phr to 10 phr. Ohtsuka teaches adding 0.05 to 1 phr (column 12, lines 27-40). 

26. Claims 77 and 78 disclose that a stabilizing agent can be added, specifically a hindered 
phenol. Ohtsuka teaches adding a phenoloic stabilizer (column 2, lines 35-40). 

27. Claims 79 and 80 disclose the amount of stabilizing agent to be added, from 0 phr to 10 
phr or 0. 1 phr to 5 phr. Ohtsuka teaches adding the amount of 0.005 to 10 phr. 

28. The reference differs from claims 76 and 80 by failing to disclose an example falling 
within the claimed ranges, and by failing to disclose a range with sufficient specificity to 
anticipate the claimed ranges. However, the reference teaches ranges that overlaps the claimed 
ranges, and it has been held that overlapping ranges are sufficient to establish prima facie 
obviousness. See MPEP 2144.05. 

29. Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have selected from the overlapping portion of the ranges taught by the 
reference because overlapping ranges have been held to establish prima facie obviousness. 

30. Claims 46, 49, 50, and 66-68 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Scholz, as appUed to claim 42 above, further in view of Zhang et al., Preparation of Epoxidized 
Rubber Using a Reactive Processing Technique. I. Synthesis and Characterization of Epoxidized 
Polybutadiene Rubber, Journal of Applied Polymer Science, Vol 81, 2987-2992 (2001). 

3 1 . Claim 46 discloses adding the H2O2 precursor as a solid. Zhang teaches adding MPPA to 
the reaction mixture as a solid (page 2988). Claim 49 discloses the reaction time is 10 seconds to 
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30 minutes. Claim 50 discloses the reaction time is 30 seconds to 20 minutes. Zhang teaches 
epoxidation in less than 15 minutes (figure 3). 

32. One of ordinary skill in the art at the time the invention was made would have been 
motivated to modify the process in Scholz with the timing taught in Zhang because Zhang 

teaches the optimization of reaction times of epoxidation reactions (figure 3). Therefore, the 
invention as a whole would have been prima facie obvious to one of ordinary skill in the art at 
the time the invention was made. 

33. Claims 64 and 66 disclose that dicarboxylic acids can be used. Zhang teaches using 

phthalic acid (scheme 1, page 2988). 

34. Claims 67 and 68 disclose that carboxylic anhydrides can be used, specifically phthaUc 
anhydride. Zhang teaches using phthalic anhydride (p 2988, first paragraph). 

35. Claims 58 and 59 are rejected under 35 U.S.C. 103(a) as being unpatentable over Scholz, 

as applied to claim 42 above, further in view of Corey et al., Buffered Potassium 
Peroxymonosulf ate- Acetone Epoxidation of a,fi,-Unsaturated Acids, J. Org. Chem. 1986, 51, 
1925-1926. 

36. Claim 58 discloses the hydrogen peroxide precursor is an inorganic persalt, and claim 59 
discloses that this includes potassium peroxymonosulfate. Corey teaches using potassium 
peroxymonosulfate in epoxidations. One of ordinary skill in the art at the time the invention was 
made would have been motivated to modify the epoxidation process in Scholz with the peroxide 
precursor taught in Corey because potassium peroxymonosulfate allows the epoxidation reaction 
to be run at low temperatures with no need to control pH, see Corey, page 1926. Therefore, the 
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invention as a whole would have been prima facie obvious to one of ordinary skill in the art at 
the time the invention was made. 

37. Claims 58 and 60 are rejected under 35 U.S.C. 103(a) as being unpatentable over Scholz, 
as applied to claim 42 above, further in view of Wurziger et al., WIPO Pubhcation WO 
01/83466. For translation reasons, the national stage entry, U.S. Patent Application Publication 
2003/0055293, will be cited to. 

38. Claim 58 discloses the hydrogen peroxide precursor is a metal peroxide, and claim 60 
discloses that this includes zinc peroxide. Wurzinger teaches using zinc peroxide in epoxidation 
reactions (paragraph 0033). One of ordinary skill in the art at the time the invention was made 
would have been motivated to modify the process in Scholz with the peroxide precursor taught in 
Wurzinger because Wurzinger gives an epoxidation process that increases safety to the operators 
and the environment, see paragraph 0043. Therefore, the invention as a whole would have been 
prima facie obvious to one of ordinary skill in the art at the time the invention was made. 

39. Claims 58 and 61 are rejected mder 35 U.S.C. 103(a) as being unpatentable over Adam 
et al., Methyltrioxorhenium(VII)-Catalyzed Epoxidation of Alkenes with the Urea/Hydrogen 
Peroxide Adduct, Angew. Chem. Int. Ed. Engl. 1996, 35, p533-535. 

40. Claim 58 discloses the hydrogen peroxide is a hydrogen peroxide adduct, and claim 61 
discloses that this includes urea/hydrogen peroxide. Adam teaches using urea/hydrogen peroxide 
in epoxidation reactions (page 533, second paragraph). One of ordinary skill in the art at the time 
the invention was made would have been motivated to modify the process in Scholz with the 
hydrogen peroxide precursor taught in Adam because using an urea/hydrogen peroxide adduct 
allows the H202Concentration in the reaction mixture to be exactly dosed, see (page 533, second 
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paragraph). Therefore, the invention as a whole would have been prima facie obvious to one of 
ordinary skill in the art at the time the invention was made. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ROBERT C. BOYLE whose telephone number is (571)270-7347. 
The examiner can normally be reached on Monday-Friday 9:00am - 5:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, David Sample can be reached on (571)272-1376. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Elecfronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/David R. Sample/ 
Supervisory Patent Examiner 
Art Unit 4131 

/R. C. B./ 

Examiner, Art Unit 4131 



